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(57) An annular seal flange (87) is formed at an inner
peripheral edge portion of an upstream-side seal ring
(83). The seal flange (87) projects in a downstream di-
rection. When seal rings (83, 85) are viewed from radially

inside, the seal flange (87) of the upstream-side seal ring
(83) is designed to at least partially occlude an end gap
(85f) of the downstream-side (the most downstream-
side) seal ring (85).
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Description

[Technical Field]

[0001] The present invention relates to a variable noz-
zle unit which can change a passage area for (a flow rate
of) an exhaust gas to be supplied to a turbine impeller
side in a variable-geometry turbocharger, and the like.

[Background Art]

[0002] A typical variable nozzle unit used in a variable-
geometry turbocharger is disposed between a turbine
scroll passage and a gas discharge port inside a turbine
housing in such a way as to surround a turbine impeller.
A specific configuration of such a typical variable nozzle
unit (a conventional variable nozzle unit) is as follows
(see PTL 1).
[0003] A nozzle ring is disposed in the turbine housing.
As shown in Fig. 6 (a) and Fig. 6(b), a shroud ring 157
is provided integrally with the nozzle ring (not shown) at
a position away from and opposed to the nozzle ring in
an axial direction of a turbine impeller 129. Meanwhile,
the shroud ring 157 includes a cylindrical shroud portion
163 which is placed on an inner peripheral edge side,
which projects to the gas discharge port side (a down-
stream side), and which covers outer edges of multiple
turbine blades 133 of the turbine impeller 129. In addition,
the shroud portion 163 of the shroud ring 157 is placed
inside of an annular step portion 141 formed on an inlet
side of the gas discharge port inside the turbine housing.
A ring groove 165 is formed in an outer peripheral surface
of the shroud portion 163 of the shroud ring 157.
[0004] Multiple variable nozzles (not shown) are dis-
posed at regular intervals in a circumferential direction
between opposed surfaces of the nozzle ring (not shown)
and the shroud ring 157. Each variable nozzle is turnable
in forward and reverse directions (opening and closing
directions) about its shaft center which is in parallel with
a shaft center Z of the turbine impeller 129. Here, when
the multiple variable nozzles are synchronously turned
in the forward direction (the opening direction), a passage
area for an exhaust gas to be supplied to the turbine
impeller 129 side is increased. On the other hand, when
the multiple variable nozzles are synchronously turned
in the reverse direction (the closing direction), the pas-
sage area for the exhaust gas is decreased.
[0005] Multiple seal rings (an upstream-side seal ring
183 and a downstream-side seal ring 185) are provided
in pressure-contact, by their own elastic forces, with an
inner peripheral surface of the step portion 141 of the
turbine housing. The multiple seal rings 183 and 185 sup-
press leakage of the exhaust gas from the turbine scroll
passage side. Meanwhile, inner peripheral edge portions
of the seal rings 183 and 185 are fitted into the ring groove
165 of the shroud ring. Here, a circumferential position
of an end gap 183f of the upstream-side seal ring 183 is
displaced from a circumferential position of an end gap

185f of the downstream-side seal ring 185.
[0006] Note that Fig. 6(a) is a view taken along the VIA-
VIA line in Fig. 6 (b), and Fig. 6 (b) is a view showing part
of the conventional variable nozzle unit. In the drawings,
"L" indicates leftward and "R" indicates rightward.

[Citation List]

[Patent Literature]

[0007] [PTL 1] Japanese Patent Application Laid-Open
Publication No. 2006-125588 (Fig. 9 and Fig. 10)

[Summary of Invention]

[Technical Problem]

[0008] In the meantime, as shown in Fig. 7 (a), when
part of the exhaust gas flows from the end gap 183f of
the upstream-side seal ring 183 into a space on a bottom
surface side of the ring groove 165 of the shroud ring 157
while the variable-geometry turbocharger is in operation,
the part of the exhaust gas flows along the ring groove
165 of the shroud ring 157 and then flows out from the
end gap 185f of the downstream-side seal ring 185 to
the gas discharge port side. In other words, although the
multiple seal rings 183 and 185 suppress the leakage of
the exhaust gas from the turbine scroll passage side, the
area of an opening (the area of a hatched portion) of the
end gap 185f of the downstream-side seal ring 185, when
the multiple seal rings 183 and 185 are viewed from ra-
dially inside as shown in Fig. 7 (b), constitutes a final
leakage area of the multiple seal rings 183 and 185.
Hence, the leakage of the exhaust gas via the end gaps
183f and 185f of the multiple seal rings 183 and 185 can-
not be sufficiently prevented. For this reason, there is a
problem of a difficulty in improving turbine efficiency of
the variable-geometry turbocharger to a high level.
[0009] Here, Fig. 7 (a) is an enlarged view showing the
multiple seal rings and their vicinity in the conventional
variable nozzle unit, and Fig. 7(b) is an enlarged view of
a part along arrowed lines VIIB-VIIB in Fig. 6(a). In the
drawings, "L" indicates leftward while "R" indicates right-
ward.
[0010] Accordingly, it is an object of the present inven-
tion to provide a variable nozzle unit which can solve the
aforementioned problem.

[Solution to Problem]

[0011] A first aspect of the present invention is a vari-
able nozzle unit disposed between a turbine scroll pas-
sage and a gas discharge port inside a turbine housing
of a variable-geometry turbocharger in such a way as to
surround a turbine impeller, and capable of changing a
passage area for (a flow rate of) an exhaust gas to be
supplied to the turbine impeller side. Its gist is as follows.
The variable nozzle unit is includes: a nozzle ring dis-
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posed inside the turbine housing; a shroud ring provided
integrally with the nozzle ring at a position away from and
opposed to the nozzle ring in an axial direction of the
turbine impeller, the shroud ring including a cylindrical
shroud portion placed on an inner peripheral edge side,
projecting to the gas discharge port side (to a down-
stream side), and being configured to cover outer edges
of multiple turbine blades of the turbine impeller, the
shroud portion being placed on an inside of an annular
step portion formed on an inlet side of the gas discharge
port inside the turbine housing, and the shroud ring in-
cluding a ring groove (a circumferential groove) formed
in an outer peripheral surface of the shroud portion; mul-
tiple variable nozzles disposed in a circumferential direc-
tion between opposed surfaces of the nozzle ring and
the shroud ring, each variable nozzle being turnable in
forward and reverse directions (opening and closing di-
rections) about a shaft center in parallel with a shaft cent-
er of the turbine impeller; and multiple seal rings provided
in pressure-contact by their own elastic forces with an
inner peripheral surface of the step portion of the turbine
housing, an inner peripheral edge portion of each seal
ring being fitted into the ring groove of the shroud ring
and being configured to suppress leakage of the exhaust
gas from the turbine scroll passage side (an opposite
surface side from the opposed surface of the shroud ring).
A seal flange projecting in a downstream direction (to-
ward the gas discharge port) is formed at an inner pe-
ripheral edge portion of at least one (including an up-
stream-side seal ring) of the multiple seal rings except
the most downstream-side seal ring (closest to the gas
discharge port). When the multiple seal rings are viewed
from radially inside, the seal flange of the at least one
seal ring is designed to at least partially occlude (cover)
an end gap of the most downstream-side seal ring.
[0012] It should be noted that in the specification and
the scope of claims in the subject application, the mean-
ing of "disposed" includes being directly disposed, and
being indirectly disposed with the assistance of another
member; and the meaning of "provided" includes being
directly provided, and being indirectly provided with the
assistance of another member. In addition, "upstream"
means being upstream when viewed in the direction in
which the mainstream of the exhaust gas flows, and
"downstream" means being downstream when viewed
in the direction in which the mainstream of the exhaust
gas flows.
[0013] A second aspect of the present invention is a
variable-geometry turbocharger configured to super-
charge air to be supplied to an engine by using energy
of an exhaust gas from the engine. Its gist is that the
variable-geometry turbocharger includes the variable
nozzle unit of the first aspect.

[Advantageous Effects of Invention]

[0014] According to the present invention, the leakage
of the exhaust gas via the end gaps of the multiple seal

rings can be sufficiently prevented while the variable-ge-
ometry turbocharger is in operation. Thus, it is possible
to improve turbine efficiency of the variable-geometry tur-
bocharger.

[Brief Description of Drawings]

[0015]

[Fig. 1]
Fig. 1(a) is a view taken along the IA-IA line in Fig.
1(b), and Fig. 1(b) is a view showing a portion indi-
cated with an arrow IB in Fig. 3.
[Fig. 2]
Fig. 2 (a) is an enlarged view showing multiple seal
rings and their vicinity in a variable nozzle unit ac-
cording to an embodiment of the present invention,
and Fig. 2(b) is an enlarged view taken and viewed
along an arrowed line IIB-IIB in Fig. 1(a).
[Fig. 3]
Fig. 3 is an enlarged view of a portion indicated with
an arrow III in Fig. 4.
[Fig. 4]
Fig. 4 is a front sectional view of a variable-geometry
turbocharger according to the embodiment of the
present invention.
[Fig. 5]
Fig. 5(a) and Fig. 5(b) are enlarged views showing
multiple seal rings and their vicinity in a variable noz-
zle unit according to a modified example of the em-
bodiment of the present invention.
[Fig. 6]
Fig. 6 (a) is a view taken along the VIA-VIA line in
Fig. 6(b), and Fig. 6(b) is a view showing part of a
conventional variable nozzle unit.
[Fig. 7]
Fig. 7 (a) is an enlarged view showing multiple seal
rings and their vicinity in the conventional variable
nozzle unit, and Fig. 7(b) is an enlarged view taken
and viewed along an arrowed line VIIB-VIIB in Fig.
6(a).

[Description of Embodiments]

[0016] An embodiment of the present invention will be
described with reference to Fig. 1 to Fig. 4. In the draw-
ings, "R" indicates rightward while "L" indicates leftward.
[0017] As shown in Fig. 4, a variable-geometry turbo-
charger 1 according to the embodiment of the present
invention is configured to supercharge (compress) air to
be supplied to an engine (not shown) by using energy of
an exhaust gas from the engine. Here, a specific config-
uration and the like of the variable-geometry turbocharg-
er 1 are as follows.
[0018] The variable-geometry turbocharger 1 includes
a bearing housing 3, and a radial bearing 5 and a pair of
thrust bearings 7 are provided inside the bearing housing
3. Moreover, a rotor shaft (a turbine shaft) 9 extending
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in a right-left direction is rotatably provided to the multiple
bearings 5 and 7. In other words, the rotor shaft 9 is ro-
tatably provided to the bearing housing 3 with the assist-
ance of the multiple bearings 5 and 7.
[0019] A compressor housing 11 is provided on a right
side of the bearing housing 3. Inside the compressor
housing 11, a compressor impeller 13 configured to com-
press the air by using a centrifugal force is provided ro-
tatably about its shaft center (in other words, a shaft cent-
er of the rotor shaft 9) S. Moreover, the compressor im-
peller 13 includes a compressor wheel 15 integrally con-
nected to a right end portion of the rotor shaft 9, and
multiple compressor blades 17 provided on an outer pe-
ripheral surface of the compressor wheel 15 at regular
intervals in the circumferential direction thereof.
[0020] An air introduction port 19 for introducing the air
is formed on an inlet side of the compressor impeller 13
of the compressor housing 11 (at a right side portion of
the compressor housing 11). The air introduction port 19
is connectable to an air cleaner (not shown) configured
to clean up the air. Meanwhile, an annular diffuser pas-
sage 21 configured to boost the compressed air is formed
on an outlet side of the compressor impeller 13 between
the bearing housing 3 and the compressor housing 11.
The diffuser passage 21 communicates with the air in-
troduction port 19. In addition, a compressor scroll pas-
sage 23 in a scroll shape is formed inside the compressor
housing 11. The compressor scroll passage 23 commu-
nicates with the diffuser passage 21. Moreover, an air
discharge port 25 for discharging the compressed air is
formed at an appropriate position in the compressor
housing 11. The air discharge port 25 communicates with
the compressor scroll passage 23, and is connectable to
an intake manifold (not shown) of the engine.
[0021] As shown in Fig. 3 and Fig. 4, a turbine housing
27 is provided on a left side of the bearing housing 3. A
turbine impeller 29 configured to generate a rotational
force (rotational torque) by using the pressure energy of
the exhaust gas is provided rotatably about the shaft cent-
er (a shaft center of the turbine impeller 29, in other words,
the shaft center of the rotor shaft 9) S. In the meantime,
the turbine impeller 29 includes a turbine wheel 31 inte-
grally provided at a left end portion of the rotor shaft 9,
and multiple turbine blades 33 provided on an outer pe-
ripheral surface of the turbine wheel 31 at regular inter-
vals in the circumferential direction thereof.
[0022] A gas introduction port 35 for introducing the
exhaust gas is formed at an appropriate position in the
turbine housing 27. The gas introduction port 35 is con-
nectable to an exhaust manifold (not shown) of the en-
gine. In addition, a turbine scroll passage 37 in a scroll
shape is formed inside the turbine housing 27. The tur-
bine scroll passage 37 communicates with the gas intro-
duction port 35. Moreover, a gas discharge port 39 for
discharging the exhaust gas is formed on an outlet side
of the turbine impeller 29 of the turbine housing 27 (at a
left side portion of the turbine housing 27). The gas dis-
charge port 39 communicates with the turbine scroll pas-

sage 37, and is connectable to an exhaust emission con-
trol system (not shown) configured to clean up the ex-
haust gas. Furthermore, an annular step portion 41 is
formed on an inlet side of the gas discharge port 39 inside
the turbine housing 27.
[0023] Here, an annular heat shield plate 43 configured
to block heat from the turbine impeller 29 side is provided
on a left side surface of the bearing housing 3, and a
wave washer 45 is provided between the left side surface
of the bearing housing 3 and an outer edge portion of the
heat shield plate 43.
[0024] A variable nozzle unit 47, which can change a
passage area for (a flow rate of) the exhaust gas to be
supplied to the turbine impeller 29 side, is provided be-
tween the turbine scroll passage 37 and the gas dis-
charge port 39 inside the turbine housing 27 in such a
way as to surround the turbine impeller 29. A specific
configuration of the variable nozzle unit 47 is as follows.
[0025] As shown in Fig. 3, inside the turbine housing
27, a nozzle ring 49 is disposed concentrically with the
turbine impeller 29 with the assistance of an attachment
ring 51. An inner peripheral edge portion of the nozzle
ring 49 is fitted in a state of pressure-contact into an outer
peripheral edge portion of the heat shield plate 43 by a
biasing force of the wave washer 45. Meanwhile, multiple
(only one of which is shown) first support holes 53 are
formed to penetrate the nozzle ring 49 at regular intervals
in a circumferential direction. Here, an outer peripheral
edge portion of the attachment ring 51 is sandwiched
between the bearing housing 3 and the turbine housing
27, and multiple (only one which is shown) through-holes
55 are formed in the attachment ring 51.
[0026] At a position away from and opposed to the noz-
zle ring 49 in the right-left direction (the axial direction of
the turbine impeller 29), a shroud ring 57 is provided in-
tegrally with the nozzle ring 49 and concentrically with
the turbine impeller 29 with the assistance of multiple
connecting pins 59. Meanwhile, multiple (only one of
which is shown) second support holes 61 are formed in
the shroud ring 57 at regular intervals in a circumferential
direction in a way to conform to the multiple first support
holes 53 in the nozzle ring 49. Furthermore, the shroud
ring 57 includes a cylindrical shroud portion 63 placed
on its inner peripheral edge side, projecting to the gas
discharge port 39 side (a downstream side), and covering
outer edges of the multiple turbine blades 33. The shroud
portion 63 is placed inside of the step portion 41 of the
turbine housing 27, and a ring groove (a circumferential
groove) 65 (see Fig. 2) is formed in an outer peripheral
surface of the shroud portion 63. Here, the multiple con-
necting pins 59 have a function to define a clearance
between opposed surfaces of the nozzle ring 49 and the
shroud ring 57.
[0027] Multiple variable nozzles 67 are disposed be-
tween the opposed surfaces of the nozzle ring 49 and
the shroud ring 57 at regular intervals in the circumfer-
ential direction. Each variable nozzle 67 is turnable in
forward and reverse directions (opening and closing di-
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rections) about its shaft center that is in parallel with the
shaft center S of the turbine impeller 29. In addition, a
first nozzle shaft 69 to be turnably supported by the cor-
responding first support hole 53 in the nozzle ring 49 is
integrally formed on a right side surface of each variable
nozzle 67 (a side surface on one side in the axial direction
of the turbine impeller 29). Each variable nozzle 67 in-
cludes a first nozzle flange portion 71, which is placed
on a base end side of the first nozzle shaft 69 and is
capable of coming into contact with the opposed surface
of the nozzle ring 49. Moreover, a second nozzle shaft
73 to be supported by the corresponding second support
hole 61 in the shroud ring 57 is integrally formed on a left
side surface of each variable nozzle 67 (a side surface
on the other side in the axial direction of the turbine im-
peller 29) and coaxially with the first nozzle shaft 69. Each
variable nozzle 67 includes a second nozzle flange por-
tion 75, which is placed on a base end side of the second
nozzle shaft 73 and is capable of coming into contact
with the opposed surface of the shroud ring 57.
[0028] A link mechanism (a synchronization mecha-
nism) 79 for synchronously turning the multiple variable
nozzles 67 is disposed inside an annular link chamber
77 that is defined between the bearing housing 3 and the
nozzle ring 49. Here, the link mechanism 79 is formed
from a publicly known configuration disclosed in Japa-
nese Patent Application Publications No. 2009-243431,
No. 2009-243300, and the like, and is connected via a
power transmission mechanism 81 to a turn actuator (not
shown), such as a motor or a cylinder, which is configured
to turn the multiple variable nozzles 67 in the opening
and closing directions.
[0029] As shown in Fig. 1(a), Fig. 1(b), and Fig. 2(a),
two (multiple) seal rings 83 and 85 (an upstream-side
seal ring 83 and a downstream-side seal ring 85) are
provided in pressure-contact with an inner peripheral sur-
face of the step portion 41 of the turbine housing 27 by
their own elastic forces (elastic forces of the two seal
rings 83 and 85). The two seal rings 83 and 85 are con-
figured to suppress leakage of the exhaust gas from the
turbine scroll passage 37 side (the opposite surface side
from the opposed surface of the shroud ring 57). Mean-
while, inner peripheral edge portions of the seal rings 83
and 85 are fitted into the ring groove 65 of the shroud
ring 57. Here, a circumferential position (an angular po-
sition in the circumferential direction) of an end gap 83f
of the upstream-side seal ring 83 is displaced from a cir-
cumferential position of an end gap 85f of the down-
stream-side seal ring 85.
[0030] An annular seal flange 87 projecting in a down-
stream direction (to the gas discharge port 39 side) is
formed on the inner peripheral edge portion of the up-
stream-side seal ring 83. In other words, a cross-section-
al shape of the upstream-side seal ring 83 takes on an
L-shape. In the meantime, a clearance C is defined be-
tween an outer peripheral surface of the seal flange 87
of the upstream-side seal ring 83 and an inner peripheral
surface of the downstream-side seal ring 85. Moreover,

a projection length M of the upstream-side seal ring 83
is set equal to or below a thickness T of the downstream-
side seal ring 85. As shown in Fig. 2(b), when the multiple
seal rings 83 and 85 are viewed from radially inside, the
seal flange 87 of the upstream-side seal ring 83 is de-
signed to at least partially (partially or entirely) occlude
(cover) the end gap 85f of the downstream-side (the most
downstream-side) seal ring 85.
[0031] The seal rings 83 and 85 may be made of ma-
terials having the same characteristics (for instance, in
light of a heat resistance performance, the linear expan-
sion coefficient, and the like) or may be made of materials
having mutually different characteristics. Examples of
such materials include a heat-resistant alloy. In the
meantime, the materials of the seal rings 83 and 85 may
be selected in consideration of the linear expansion co-
efficient. For instance, the seal ring 83 and the seal ring
85 may be made of materials having the same linear
expansion coefficient. Alternatively, the seal ring 83 may
be made of a material having a lower linear expansion
coefficient than the linear expansion coefficient of the
seal ring 85. In the latter case, the seal ring 85 can secure
a stable sealing performance. Meanwhile, the surfaces
of the seal rings 83 and 85 may be subjected to surface
coating in order to reduce friction coefficients or to in-
crease hardnesses thereof.
[0032] Here, the seal flange 87 of the upstream-side
seal ring 83 does not always have to be annularly formed
as long as the seal flange 87 of the upstream-side seal
ring 83 is designed to at least partially occlude the end
gap 85f of the downstream-side seal ring 85 as described
previously.
[0033] Next, the operation and effect of the embodi-
ment of the present invention will be described.
[0034] The exhaust gas introduced from the gas intro-
duction port 35 passes through the turbine scroll passage
37 and flows from the inlet side to the outlet side of the
turbine impeller 29. Hence, it is possible to generate the
rotational force (the rotational torque) by using the pres-
sure energy of the exhaust gas and to rotate the rotor
shaft 9 and the compressor impeller 13 integrally with
the turbine impeller 29. This makes it possible to com-
press the air introduced from the air introduction port 19,
to discharge the air from the air discharge port 25 via the
diffuser passage 21 and the compressor scroll passage
23, and thus to supercharge (compress) the air to be
supplied to the engine.
[0035] While the variable-geometry turbocharger 1 is
in operation, if the number of revolutions of the engine is
in a high-revolution range and the flow rate of the exhaust
gas is high, the multiple variable nozzles 67 are synchro-
nously turned in the forward direction (the opening direc-
tion) while operating the link mechanism 79 with the turn
actuator. Thus, a gas passage area (throat areas of the
variable nozzles 67) for the exhaust gas to be supplied
to the turbine impeller 29 side is increased to supply a
large amount of the exhaust gas to the turbine impeller
29 side. On the other hand, if the number of revolutions
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of the engine is in a low-revolution range and the flow
rate of the exhaust gas is low, the multiple variable noz-
zles 67 are synchronously turned in the reverse direction
(the closing direction) while operating the link mechanism
79 with the turn actuator. Thus, the gas passage area for
the exhaust gas to be supplied to the turbine impeller 29
side is decreased to raise a flow velocity of the exhaust
gas, and to ensure sufficient work of the turbine impeller
29. Thereby, it is possible to generate the rotational force
sufficiently and stably with the turbine impeller 29 regard-
less of the size of the flow rate of the exhaust gas, while
suppressing the leakage of the exhaust gas from the tur-
bine scroll passage 37 side by using the multiple seal
rings 83 and 85.
[0036] Here, the seal flange 87 that projects in the
downstream direction is formed on the inner peripheral
edge portion of the upstream-side seal ring 83, and when
the multiple seal rings 83 and 85 are viewed from radially
inside, the seal flange 87 of the upstream-side seal ring
83 is designed to at least partially occlude the end gap
85f of the downstream-side seal ring 85. Accordingly, it
is possible to reduce the area of an opening (the area of
a hatched region in Fig. 2(b)) of the end gap 85f of the
downstream-side seal ring 85 when the multiple seal
rings 83 and 85 are viewed from radially inside, in other
words, a final leakage area of the multiple seal rings 83
and 85. Hence, if part of the exhaust gas flows from the
end gap 83f of the upstream-side seal ring 83 into a space
on a bottom surface side of the ring groove 65 of the
shroud ring 57 while the variable-geometry turbocharger
1 is in operation, the exhaust gas can be surely prevented
from flowing out from the end gap 85f of the downstream-
side seal ring 85 to the gas discharge port 39 side. In
other words, it is possible to surely prevent the leakage
of the exhaust gas via the end gap 83f of the upstream-
side seal ring 83 and the end gap 85f of the downstream-
side seal ring 85.
[0037] Hence, according to the embodiment of the
present invention, it is possible to surely prevent the leak-
age of the exhaust gas via the end gap 83f of the up-
stream-side seal ring 83 and the end gap 85f of the down-
stream-side seal ring 85 while the variable-geometry tur-
bocharger 1 is in operation, and thereby to improve tur-
bine efficiency of the variable-geometry turbocharger 1
to a high level.

[Modified Example]

[0038] A modified example of the embodiment of the
present invention will be described with reference to Fig.
5(a) and Fig. 5(b). In the drawings, "R" indicates rightward
while "L" indicates leftward.
[0039] The variable nozzle unit 47 may use three (mul-
tiple) seal rings 89, 91, and 93 (the most upstream-side
seal ring 89, the intermediate seal ring 91, and the most
downstream-side seal ring 93) as shown in Fig. 5(a) and
Fig. 5(b) instead of using the two seal rings 83 and 85
(see Fig. 1(b) and Fig. 2(a)). In this case, a circumferential

position of an end gap 89f of the most upstream-side seal
ring 89, a circumferential position of an end gap (not
shown) of the intermediate seal ring 91, and a circumfer-
ential position of an end gap 93f of the most downstream-
side seal ring 93 are displaced from one another. Mean-
while, an annular seal flange 95 is formed at an inner
peripheral edge portion of either the intermediate seal
ring 91 or the most upstream-side seal ring 93. Thus,
when the multiple seal rings 89, 91, and 93 are viewed
from radially inside, the seal flange 95 of the intermediate
seal ring 91 or the most upstream-side seal ring 89 is
designed to at least partially occlude the end gap 89f of
the most downstream-side seal ring 89.
[0040] Hence, the modified example of the embodi-
ment of the present invention also exerts the operation
and effect similar to those of the above-described em-
bodiment of the present invention.
[0041] It is to be noted that the present invention is not
limited only to the above descriptions of the embodiment,
but can also be embodied in various other modes. For
example, regarding the layout of the above-described
multiple variable nozzles, the intervals of the variable
nozzles adjacent in the circumferential direction do not
always have to be constant. In addition, the scope of right
encompassed by the present invention shall not be lim-
ited to these embodiments.

[Industrial Applicability]

[0042] The present invention can surely prevent the
leakage of the exhaust gas via the end gaps of the mul-
tiple seal rings while the variable-geometry turbocharger
is in operation. Thus, it is possible to provide the variable
nozzle unit and the like adaptable to the variable-geom-
etry turbocharger, which can improve the turbine efficien-
cy.

Claims

1. A variable nozzle unit disposed between a turbine
scroll passage and a gas discharge port inside a tur-
bine housing of a variable-geometry turbocharger in
such a way as to surround a turbine impeller, and
capable of changing a passage area for an exhaust
gas to be supplied to the turbine impeller side, com-
prising:

a nozzle ring disposed inside the turbine hous-
ing;
a shroud ring provided integrally with the nozzle
ring at a position away from and opposed to the
nozzle ring and including a cylindrical shroud
portion placed on an inner peripheral edge side,
projecting to the gas discharge port side, and
being configured to occlude outer edges of a
plurality of turbine blades of the turbine impeller,
the shroud portion being placed on an inside of
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an annular step portion formed on an inlet side
of the gas discharge port inside the turbine hous-
ing, and
the shroud ring including a ring groove formed
in an outer peripheral surface of the shroud por-
tion;
a plurality of variable nozzles disposed in a cir-
cumferential direction between opposed surfac-
es of the nozzle ring and the shroud ring, each
variable nozzle being turnable in forward and
reverse directions about a shaft center in parallel
with a shaft center of the turbine impeller; and
a plurality of seal rings provided in pressure-con-
tact by their own elastic forces with an inner pe-
ripheral surface of the step portion of the turbine
housing, an inner peripheral edge portion of
each seal ring being fitted into the ring groove
of the shroud ring and being configured to sup-
press leakage of the exhaust gas from the tur-
bine scroll passage side, wherein
a seal flange projecting in a downstream direc-
tion is formed at an inner peripheral edge portion
of at least one of the plurality of seal rings except
the most downstream-side seal ring, and
when the plurality of seal rings are viewed from
radially inside, the seal flange of the one seal
ring is designed to at least partially occlude an
end gap of the most downstream-side seal ring.

2. The variable nozzle unit according to claim 1, where-
in a cross-sectional shape of the one seal ring takes
on an L-shape.

3. A variable-geometry turbocharger configured to su-
percharge air to be supplied to an engine by using
energy of an exhaust gas from the engine, compris-
ing the variable nozzle unit according to claim 1 or 2.
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